UNCLASSIFIED

+0 264,077

Repraduced
by the

- ARMED SERVICES TECHNICAL INFORMATION AGENCY
ARLINGTON HALL STATION
ARLINGTON 12, VIRGINIA

UNCLASSIFIED

Reproduced From
Best Available Copy




NOTICE: When govermment or other drawlings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S,
Government thereby incurs no responsibility, nor any
obligation whatscever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise a8 in asny manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.




ST e W e

Unc?ﬁssiﬁ%‘

Citbernat e g Il‘||”n Fhow

-

TRNNS SR VATINY /L[W'HQJ TT o 7

Ll
A
. ﬁ‘f‘:&! '5,0 ROy S A i S AP S SO
CHEMINAY, DHECILERTNG DEDARTIEY /
it ot € e g o O PR A S A

{HEMICAT h‘l-uahm.uﬁ AND BRETRLENY. NG HRA.N‘,H

VAo i i

(Jlﬁ'MI()AL HNBRARC DIVI JOH

¥ IuoT’ImP‘I‘% FILLINGS TFUR 10 I‘J’ i

Foageon s Heporii on uur'k FPepformsd in &hs Poriod Cetolayw 1

N A Lt B ok S . a

4o Dsecubor S1. 194

7o updex Conbyaot Mo, W-18-085-LdL-1518

)
! s o
i A
.
L ]
:
Jirann bom, it
L
Y
. ‘ “
. |
~ Unclassifieg :
E) H
Bl e o

et e =




"

TR B [T

-
<,
B a
- '
\
s
1
N 4

A ({3

® >

s

\

Progevns Rororh on /o

o Docombor &1, 1037, yod

UNCLASSIFED ..

I sen Lo ey
Hunant)

e maticr )
IR VR S T A A Husheiig of the
R L A E T T T T B TR RN
_ i bion ol i1y domenis In Hny manner to
wirized person is prohitdted by law.

S
Tormessos Valloy Authority
Chemlesl Engineoring Departmont
Chemicel Ressarch and Englusering Branch
Chemica) Research Division

PROSTHORIS BT

B N S e s o T R oy

POR UNTPIONS

Forlevnnl in the Poriod Qetobsye 1

r Conbvaes Vo,

CH -0 E-1510

Y

do O Dreshor oy, AL Guntaaty, waad oL, faos

stdlgon Daw, Alnbams

 BNGLASSIFIED L

RN EREDIANLY
‘\.‘J\yh’l l.x"-\" “ "\:'J‘l?

}
4
1




o oniamtﬁ&&ﬁﬁ [
" ALYy, sy rossnnnmnaxnaouuomqu
- Toe COTR JURKESHED MBIy it e

UNCLASSIFED

ol

s Nt MA‘
PRl e ton eyt g SRy e e

R TE RV RNP PNt s prohibited by IM\.

Tonnorses Yalley suthority
Chemlcal Engiumoering Depoyromant
¥ilson Dam, Alebaons
January 18, 1948

GCompending OfFlcor

Chemigal Corws

Bui
Ay ¢

g 330

dutesntlon:

‘tentlerosn

Tearam
repe)
TENCS cuTeRy

wed her y
= oon our ghwdiae od }:'n\r:)nhr;m_ur Mt dnes _1.::
OO0 our gyl Lopaonpphorag L Llngg

1

WO

Tach ¥l Conannd

shemionl Conto » dneylond

ghief, "snitieas Divicion

TOURRVE! ¢ 5k eoplo:r of Gha ai

Cquartorly progens
vomandblions.,  the
LBwQB5 -G 8-1828 duning

Lo

forrsd und

conuzact o

the period Oesobor L o Dos3mbowe 33, 1047,

Yory truly yours,

CTHHESSSEY VALARY AUWIOLLTY

M e e

3‘} [ ‘{:"\ ‘ I B "n.r,s -
Gidon

apnen Division

[ P ,""

Ghéanice,

HNCLASSIFED




TRl OREQTAE FRCUSIFTYES [OF POOf .
SNCLASSIFIER o /LT, K2 FOSTIRLE RPN

‘: mﬂ COH FURRISHED, A8 TRacaning of H'&

Vool and 2y

as rmetkled, ey Lrans
o e Bg comaensys in dny manher Lo
Provnuti e pecson ig prohibited by law.

(ORELIEET I )

PHOSPHORUS FILLINGS FOR MUNITIONS

Drumsts cmearn o Jden o o sadd v B eamels  Tlexme v ravevaact 34 F-lres Teawvt rned  Dipeie o
Cogpress Report on Work Pericrmed iun bhe Period Ucibsbar L

to Deconbsy 3), 194%, under Contract We, W-18«086-CW5-1518

L ]
SU}.':."’tARY )
Alivgs In which peooules ufl pirosphores wro cemspted wiih bDusnloa,
Thickol LE-g,. Thiolol Li=2 moddtlod oy ihe addibion of meeetphascibaonl, SHOHCHIOH,

pinster of Lavis. or polyviayl -leohol ],hr)bplmuu snulsnions aad placter of
prie appenr to b aufficiontly stablc in theirmal stebulity tasho nb GEST,
& ap! ¥

o puadubimetype rdanse fov deformniag the locution of whs conber
of ; ravity nlong tlo axis of a adblen has Leoen pont truesed and ussd ia
t\mluatvu t;ho theymel ababdility of ~wriouvs p PAllAngs.  Pritbs—ie
tro—eantey -of peavity of the Fillings are duo e,ul,uo]y Ho movemsng- of
nedven pboaphorvs fhrourh wnd out of the body of tho 651id sponge Tormed
vhaw the biznder gets sarouad the phogphorus graxales. “one of the bipdoss
wppcarad to voderge avproc lnble chengo duvrdag the tharanl obobility tosta.

Convarslong of vhive Lo red pheegheﬁ\s in acailed MLB BV
160 r.*.'mr':ud ouh W th ivitial ohavrpges thet acnbeinod aboug 85 s rod
tnd G5 pﬁ-:-x-eauﬁ; w pwufmmm Tro reduction Ia amsimun tc,mp.,“g':}wou,
end cencorditont progcures, effortod Wy tha auoe \,.'"ini' o of red Wﬂm
Foe ¢ opurt of e vhiio pd.’ﬁsw; ehurgs wag wench Legs Shoan wag %)F 5-,:‘;,
and tha work sataled in putlis) convercion of white 60 ced peoephsas biicra
s ping tate the aunitlion Azes not appear o o juetifiabls by the ol
rowe wing sajtenperotuve that ot mst In the fduel ropvergion,
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PUOSPHORUS FILLINGS FOR NUNITIONS

Progress Report on vork Perforwed in the Porlod Ostober 1

Fe o Decombexr 31, 1947, under Contract No. W-18-035-0WS~1318

In the 3-month pericd covered by this progress report, work was
confined largely Vo a study of the physiewl propsrtles and thermal stebilities
of £illinpgs comprising premulated white phosphorus bhouvnd with Duralon,

Thiokel IP-2, ordinary plaaster of paris, and plaster of peris set with an
emuleion of phesphorus in polyvinyl aleohol. The immediste objective was o
doterminatiion of the optimum compositiomns of £illings to he charged into
4.2~inch CM shells for Hests at the Army Chenical Centexr.

Singe fillings couasisting largely of musaive red phosphorus,
propared by the thormel conversion of white phosphoruvs in tho seslsd muni-
tlon, hed shown prowise, study woes directed vovard o reduction in the penk
sonroratine and attendant preasure durlsyg the vxothermle conversion through
the uwse of a mixture of rord and white phosphorus as the initlal charge.

. PHYSTCAL PROPERTIES OF FILLINGS

Spocifio Graviby

The gpeoliic gravities of cast spociwexrs of the various binders
uteu in tho preparation of phosphorus £31ilaps wore determined by the water~
disylacement mathod. 7The results, togother with estimatos of the speolfic
srovities and phosphorvs conbenta of £illings prepered with the binders,
are listed in Table T, mach of the £illings in tho table contalned the seme
emovzt of granulated white phosphorue, 63 per cent of {he smount of mmssiva
viniteo phoaphorus that would oceupy the soms sprce 8s the fillings.

Lmulsions of phosphorus in aquaous polyvinyl alcohol sclutiong
wore fourd to combain roletively large quantitics of gas that apparenily hed
boew incorpornted in the mixtures in Lhedr prepuraticn. The amount of
noc uded gas opd the rvate of its ssoape from the cmulsions are Iindiosted
by the apparent apociile gravities linted in Teble IY. Tho specifie gravitios
wore determinod by moasuriag the apparent weight ol & atecl bob svspoided
in whe emulsions; Lrho zeproducibility of the moasvroments was of btho order
0f =3 per cent,
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TABIK

s I
fleiiist i

Spaoii"ié Gravitles of Bindovs snd Fhowphorus Flllinegs Prepared with Them

Phosphorus .f".‘LJ.].:i.ng,a

. Gp. gv. of Phosphorus
Binder - hinder Bp. pr. sonkent, wh. %
Duyce cagting roasin L.220 1,69 71
Baker casting resin 1,184 1.b8 71
Durslon 30 1,286 1.62 70
fhickol Lp~2P 2. 278 1.61 70
Plaster of parig® 1.509 1.70 86

~ s e

x -

& Lebimatod on tho os sumpbions that the granulated dP oontains 37% volds
ard that the amount of binder is 105% of thes required to £ill the
Teid speces.

Cuvad with 20% furfural end 4% formic acid. Incorporation of L%

o Meroaptoethanol has little offoot on the tebulated walues.
Praparad with oquel welpghts of ploaster and water.

TAGLr 11

AR

Apparent Spoaifie Gravitios of 50 Per Ceoat kmulsions of

fdhite Phogphorus in Agveons Polyvinyl Alcchol

Visconlity rating of aleohiol wrewresma—io 1{gh High Hiph Msdivm
Concn. of aleohol in soln., wh, %-es 8 b 4 8
Tims aftor propn,, hr. . Apparont speelfic graviby )
0.25 - - 0.37 0,67
0.50 0.74 0.85 0.48 0.73
1 - - 1.26 0.89
2 1.04 L.15 )30 1.80
4 - - 1.30 1.37
4 - - 1.30 1,43
b - - 1.30 1.30
24 - - 1,30 1.30
48 1,33 L.35 - -
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Although Table IX indiocates that substanxlally all the ocoluded
gas epoupud from the smulsion in ¢ heurs, LLLiings propered with graavisted
phosphorus, p2lyvwinyl alcokol-water-phosphorus omuleions, and plaster of
paris wore than £illed M15 grensden when the weights of the materials
takon wore omlouleted to oocupy & volume of only 228 oc. A sempls of the
filling was sllowed to set in o glass sample bobtle. The £11lling then was
observed to contain numsrous gas pocketa, and rough measurcmonts indicated
that the opparent spoecific gravity of the filling was 1.42 instead of
approximately 1.75 ag estimated from the kunown specilic pravities of the
componente., Hence, the gas pvockots must hove cacoupied about 19 per sent
of the total volunn of the fiMling. The occluded pas evidently was
inoorporated into the mixture whem the pgranulsted phosphorus, emulgion, and
plaster of paris were mixed in a bLeaker with a spatula, Rodding the freshly
charged filling in the grenade and tepping the grenade on a =0lid base bofore
the burgtor well was inserted were of no awell in settling the filling a0 as
to expel the occcluded gas. In spite of thls unmdesirabdls property of
oocluding gas, however, this type of {illling has performed excellantly in
all firing tests, wand grenades filled with this materlal combaln more
phosphorus then grenades rilled with any other {illing prepared from
granula%aa white phos phorus. Moreover, the plasher-~emulsion fillings appeur

to bte tharwally sieble ond quite promising.

Thormal Stebllity

In eveluesing the therwal stobility of phoaphorus £illings, & fillled
mnition is heated Lor 8 hours at 65° €. while lying oa its side and then
in allownd to cool in the sems position., The static unbalence of the muni-
tion is detormined by nwesuring the weight, suspended from a atring wrepped
arovad the munition, requlred to meintain the nmunition at equilibrium on a
horizontal plane when it has been rotaved 90° from Ilts natural rest point.
The unbalanoe ig reported as the shift of the center of gravity of the
mmition from the geometric longitudinal sxis.

A mothod wes devised for determining the poaition of the cerder
off gravity of the filled muniticn alonpg its lonpgitudinal axis as well asg the
lateral shift from the axis. The apparatus is a rootsaguler oradle in which
an %15 grenado can bo gupported so that the longitudinal axes of the oredle
and the gremade apgroach porallelism in a vortloal plens. The cradle ig
susranded from o palr of knife edges, a line through the bearing edpes
beirg substunbtislly perpeandiculer to the vertical plane that passes through
the longitudinel sxiw of the cradle. A wmirror, attachad to the beam
conuuct*nb the knife odges, rellects the ray of light from n galvanomster

lame te 2 wvertical sonlo.
[ ]
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To locate the center of pravity of a grexade along 3to longltudinsl
axis, the munition is placed in the eradlo and welpghts are suspended from
the appropriate end of the oradle et o known distance from the center of
gravity of the oradle to bring the ray of light reflected from the mirror
on the knife~edps beam back to the original zero point on the veortical
soaie, The woight of the munition boing known, the distance of the center
of pravity of the munition from tho center of gravity of the cradle is
caloulated readily. The munition is placed with its base at & known position,
g0 that the distanve of the center of gravity of the munition from its base,
which is takon os tho most convenient refepence polut, is determined.

Previous results of thermal stability tests have heen reportod as
the aoctusl shift, iz millimeters, of the center of gravity of the munition
fron tho longitudinal exis. Work covered by the presemt report included
samples in toth N1S grenades and glass ssmple bottles. Since nelther tha
ratio of the weight of the filling to that of the container nor the
dimensiona of the containmers are tho sems, the prosent results ere reported
in percentages. All values are oaslculated on the basis of the filling
slone.

Thoe reported values can o converted toe values applicuble to 16

‘grenades by dividing by 2, since the welght of the container is approximately

equnl to that of the usual £illing, or to values applicable to 4.2 CM shells
bty dividing by 3, einoo the weight of the container is approximetely twice
tha’; of the usuel £illing. The lateral shift of the ceonter of gravity from .
the leongitudinal axls is expressed as a percentage of the internal dlamster
¢f %he ecylindrical seobilon of the munition, and tho shift of the cember of
gravity in the direction parallal %o the longitudinal exis of the munition
is oxpressed ms & percentape of tho original distance of the center of
gravity of the filling from the oubtside bottom of the munition. In a
normlly filled M15 grenade the origlnal center of gravity lies btetween 40
end 46 por cent of the total length of the grenade case, while the conter
of zravity of the empty cuse with burster well in place is botween €4 and
€6 »rer cont of the longth of the cage above the base.

It is egsumed that the maximum shift in center of gravity would
e obbained with & materlael such as massive white phosphorus, vhich is a
colid ot room temperature bub which bohaves as a I'luid at the temperature
of the togt, The valuee in Table III saow the shifts in center of gravity
of the filliag that arse obbtained when ML prenades combeining verious amounts
of waggive white phosphorus are subjectsd to thermal stability tests.




© LaB §II |

e e 5 e

Shift of Conter of Cravity of Muscive White Phosphorug

Fillings in W15 Cronadey im Thermal Stabllity Tegth

Latorald shidy Distonce from bess of preonade |
W, of phogphorus from loug. asds Orig., Homted, Change,
‘ “Cm, 4 of dia, cR. am. %

9.8 4,80 5.34 22.5
8.4 4.50 5.35 18.9
392 0.41 7.2 4.99 5.36 6.6
G-
1=

401 0,35 1 4.1 5.28 2.1
410 0.24 5.9 4.80 5.37 11.9
41h 0.89 5.0 4.85 6.54 10.1

Thres ssriey of filiings preopored Ilrom granuleted phoaph.drwa witk.
Nuvelon cod Thiokol LP-2 bindors weys pleced in 4~oz, glasa sample bottles,
Wheo tha preparations had sured, the center of gravity was located, sxwd the
zunples then were subjestad to an 8-hour theormel atabllity test. Yhe reaulis
of ~he Yraty wre cacua in Tablo IV, The botbles were about 4.0 cm. in
draroter ond 30 cm. tall, loside dimeasions. Included in Teble [V ave
ontrmatse raluos thelt conld bo anticlpeied in simdlay togbs with measive whibe ‘
phosphoyis Silling: osoupylog the sarw voluwes as bhe expurimntal £illings,

An Znapeotion of the somplas showed that molton phosphorus hed run
ot off Luw filliug and gebtled Doetwecn the bop of the filling end Gthe top
o he mostle,  Tho mmount of phogsphorus that van oub of emch filling 1y
chom dn colume § of Table IV, The lotoral wabalance resultant from this
dicolocoinnt of vhosphorus amounsed to bHtwoon 50 and 90 pesr cent of the
woead Iasaral unbelooce of the cative swaple, wo that there appersntly had
besn gonr gothling of phosphorus through the golid apongs of cursd hindoy,
ihe the trented sewmles were rohoaticd for 8 hours at 66° 6., stendiag
vpright, the letern? unbalance deocroosed suvbstuntially to ssro, but ths
cansaers of pravity of the £11lings vemalued slightly above the original
conterg of gravity. dach of tbe phosphorus remained ovn top of the body of
s fllling vether vhan returning to its origlawd position.
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TABLE XV

Thermal Stability Tegts of Duralon and Thiokol 1P-2

Fillingo in Glasa Sample Bottlos

Esbd., ohifs of c.g.

[

Shif't of eenter {for massive WP with
o grovity sams volume

Ssmple  Blnder, Lossz of ILeteral, Long. . lateral, Long. ,

no. _n'/é"‘ WP, %P fo of dla, 7% of orip, % of dla., % of orig.
Duralon

E&6 56 34 2.6 50.9 17.9 Gl1.8

1580 80 36 7.7 7.7 7.2 58.0

1100 100 7 2.6 4.0 14.8 46.3

120 120 3 1.8 5.5 iz.2 34.6
Thiokol Lp-2®

J80 80 16 4.8 10.3 17.4 58.8

J100 100 4 1.9 6.4 14.0 42.1

J120 120 2 1.8 3.3 12.8 36.3
Thiokol LP=2 with mornptootianol’

MEO 80 18 5.8 16.0 17.0 56.5

M100 100 11 .9 4.8 14.8 46.3

Mi20 120 5 2.0 2.7 14.8 45.3
® Por cont of amouni oif binder required to £ill all void spaces in the

granulated phosphorus. Gronulated phosphorus consisted of 607 minus 4~
b plus 8~mesh and 4Us mious B-mosh praaules.

Per cunt of btotnl) phosphorug cherged that ren out of body of the £illing.
(4]

a

Curod with 20% furfurcul and 4% formic acid,
Contajned 1% meresptuothanol; cured with 20w furfural and 4% formic ncid.

The data in Ceble IV indicate, however, thet the £illings wero
fairly stable thermnlly when sufficient binder was present to ensure

nubstantially complete covering of tho phospharus granulesz.
that most of the shift of the ocomber of grovity of these fillings is sttributadle

to the novemsnt of phosphorus into the vold space in the container. The

glass stmple Dotitles wore filled to only ahout: 65 per cent of thelr capacity,

It is concluded
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whoreas 85 per ceant of the tobtul spoce cusbomarily is occupied by the
£11ling in both M5 grenades end 4.2 OM shells. Move complete £illing
obvionsly would pormit less movement of molten phosphorus, so that a
higheyr epparent thermnl gbability could be expogted in sobual mvaitions
than wag obtained iu bests in the glass somple bottles.

Phosphorus fillings in which phomphorus granules wore cemeuted
with ordlunary plester of paris snd with plaster of paris sot with phosphorus~
polyvinyl sloohol emulsion were placed in M1b gremades and subjected to
thermal stabllity tests. Tho resulto are shovn In Table V. Each f£illing
oscupied approximately the volume that would held 420 grams of nassive
vwhite phosphorus, the oalculabted shift of center of gravity of which may
te estirated from the date in Table IIXZ. The thormel ztability of the
Pillings bound with ordinery planter of peris was uniformly high; the
sonewhat lower stability of the emulsion f£i1llings apparently vas capsed by
wovement; of phogphorus downward through the body of the fillings without a
congomiteant movewent of phogphorus into the void space of tho munition.
The latersl shift of the center of gravity in the emulsion~bound fillings
vas about twlee thut in the ordinery plaster fillings, but the change in
tho distance of the center of gravity fron the bass of both typee of
£illing was sbout tho seme,

TABLE V

e s et

Therms.l Stability Tests of TPlagter of Parls and

Polyvingl Alcohel Emalsion Fillines in ¥15 Greasndes

dize of Lateral shify Digt. from base of pronade
Sanmple granulatod _._f“_:-."on‘. lgnfra.”ng__c_ Orig. Honted %
ne. phosphorus Cm. 7% of die. om, ol change

Plaster of paris

CLEA 60-40 0,093 1,62 5.01 5,12 1.8
cl2s 60-40 0.039 0.68 5.00 5.03 0.7
CLEC 40-60 0,040 0.70 5,02 5,04 0.2
cran? 40-60 0,041 0.7 4.97 4.90 ~1.4
¢12ED 20-80 0.022 0,58 4,90 4,99 1.8
clapb 2080 0,043 0. 74 4,86 5.25 7.9
Polyvinrl alocohol emulsion-plaster of poris
LaA 60-40 0.108 1.88 4.81 5.00 4,0
14B 6040 0.126 2.18 5.57 5.43 1.1
14G 40-50 C.061 1,08 5.43 5,41 «0.4
14D 4060 0.123 2.4 5.56 5,42 1.1
Lab 20-80 0.120 2,26 5,39 5.61 2.1
14¥Y 20~30 0,138 2.40 5,41 5 .44 0.6

& Tho Piret figurs iz the percen‘t:s;.gé of minus 4« plug Bemssh, and the
soconl the percentags of minus O-mesh-.granulated phouphorvs.,
lenked phosphorus through threwds of hurster well,

e v
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Thermal siabllity tests in Ml gronsdes have teen complicated by
leakapge of phosphorus past vhe burster-well threads in about & third of
the greusdos., The threads gensrally have boen doped with Aguadeg. In the
tegts reported in Table V, howovar, attompts were mada to seal the thresds
of the burster wells with solder. Since thaese abltempts obviously were
ungucoessful, burstor-well threeds now are heing doped experimentally with
aotivated Durslon nud Thilokel IP-2 in the hope of obteining a phosphorus~
tight sorewsd fitting.

PREPARATION OF RED PHOSPHORUS

sonlyale of Product

Two grenades in vhich red phosphorun had leen prepared by conversiocn
of* o charge of white phosphorus were cuwi open, and portions of the produsts
were anolyzed for white phosphorus by extractinn with benzene. A produst
of the conversion of white phosphorus with 1 per cent sulfur ns catelyst
contained 0,73 per cent whibo phosphorus, and & producl prepered by the un-
oatalyzed conversion of white phoaphorus contaimed Q.86 per count white
phogphorus. ‘

The phosphorus was monipulated under water, and samples for
nnplyais vwero dricd at room tompsreture in a ourrent of dry carbon dioxide.
'Tho product of tho cetalyzod converslon coabained smll drops of a liquid
shat appeared to e tho 80-20 phosphorus-sulfur euteotic.

Fartially Converted vhite Phosphorus

The remotion by which white phosphiorus is converted to red phosphorus
1o warkedly exothermic, awl when the conversion in carriod out in a closed
aontalnsr the heat is pginerated so rapidly that external sovoling of the
gontainor dovs not romove the heat fagt enough to provide any effective control
of the temperature and concomitant pregsure im the reaction mass. Since
maximum conditsions of 6£0° €. and 630 pounds per squere ineh may be developed
In the couvorsion, it scemsd desirable to deviss moans by whioh the severity
of thegs condltions might be redused. It wus sssumed that an initial charge
that contained some red phosphorus wonld dovelop lower temperatuvrecs and
presgvros during the convorsion then would 8 charge consisting entirely of
white phosphorne,
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There was aveilladle a quantity of partially converted white phos- %
phorus that had bosn leiv over irom the operation of & pilot plant for the :
production of red phosphorus. This matdrial melted and f{lowed like crude
white phosphorus; the red phosphorus could be fillered from the molten
mixture, and when the molten mixture waas allowed to stand, the red phosphorus
gsettled to the hottom of the container. The origlinl mixture conteined
about 17 por cent red phosphorus, and s mixbture containing about 38 per cont
red phosphorus was oblained by a settling-and~deconting prosedurs.

S81x M15 grenades wero filled with the 656-39 white-red phosphorus
mixture, and Yo throv of these prunudos there was added sulfur squivalont
to about 1 per cent of the white phosphorus present. The grenades then
were heated to convert the charge largely %o rod phosphorus. In the
uncetalyzed samples, the rapid reaction ntarted at temperatures between 265° :
and 285° C,., end the maximum temperatures reached in the quenched grenades !
wore botween 500° und 526° ¢. In the catalyred samples tho rapld reaotion
started at 266° to 270° €., nndl the maximum temperatures in the quenched
grenndes wesra between 523° and 531° C. In comparison, the ropid conversion
of initial chargos of substantially purs white phosphorus started atv 320° to
330° €. in uncatalyred cherges snd ot 280° 4o 280° €. in charges catalyzsd
with 1 psr cont sulfur, and the maximum temperatures in quenched grenades
woro 663° C, in uncatelyszed oharges end 544° C. in catalyzed charges. Partiel
oonvorsion of white to red phosphorus before charging into the munition in
which the conversion ls to be completed doves not ssem to be worth the trouble
it entailﬂi

REVILw QF RESULTS AND PLoNS FOR FURTHER ORK

Tho data in Tables IV and V on the Ghermal stabilities, as determined
by movements of the centors of pravity of phosphorus f£illings bound with
Duralon, Thiokol IP~-2, ordinary plaster of paris, and plaster of puris set
with en emulsion of polyvinyl alcohol and phesphorus indicate that storage
at 65° 6. hes slight effect on the f1llings. The measurements wore made by
static methods, however, and the results cannot tw projected to an svalustion
of the bnllistic stablllty of s repidly rotating projectile containing such
chargss. Since thoso msasurements are the only means aveilable at present
for estimating the thermal stability of experimental fillings, they will
continue to b used Lo select, among such variables as particle size of the
grenulated phoephorus and proportion of binder in the €£illing, the optimum
compogitions of the {ililinge to bo placed im the 4.2~inch CM shells that are
to e subjected to storage and Ilring tests at the Army Chemical Center.
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Although the substitution of red phosphorus for 36 per cent of
an initial chayge of white resuitwd in only a small decronge in the
L maximum temperature obtaimed in the conversion of white to rad phosphorus
in sealod grenades, several of the twelve 4.2~inch CM shells that are o
be £illed with massive red phosphorus will be charged with the red and
white phosphorus mixture. Nquipment for the conversion of white to red
phosphorus in sealed shells is hoing prooured and assembled,

Further work on fillings comprising groanulated white phosphorus
and binders will be limited to study of methods of preparation and to
determination of thermal stabtillities of the various fillings, so that the
4.2-inch CM sholls may Ve charged with £illings thoat reasonably may be

* axpected to give ths bost performance possible for emch type of filling.
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